(,9) ji) 



Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 



(12) 



(45) Date of publication and mention 
of the grant of the patent: 
04.11.1998 Bulletin 1998/45 

(21) Application number: 96911156.6 

(22) Date of filing: 18.04.1996 



(n) EP 0 821 784 B1 

EUROPEAN PATENT SPECIFICATION 

(51) intci.': G01N 21/03, B01L3/08 



(86) International application number: 
PCT/SE96/00504 

(87) International publication number: 

WO 96/33399 (24.10.1996 Gazette 1996/47) 



(54) CAPILLARY MICROCUVETTE 

KAPILLAR-MIKROKUVETTE 
MICROCUVETTE CAPILLAIRE 



CD 

R 

00 

o 

Q. 
LU 



(84) Designated Contracting States: 
CH DE DK ES Fl GB IT LI NL 

(30) Priority: 21.04.1995 SE 9501460 

(43) Date of publication of application: 
04.02.1998 Bulletin 1998/06 

(73) Proprietor: Hemocue AB 
262 23 Angelholm (SE) 

(72) Inventors: 

• WILLIAMSSON, Anders 
S-252 84 Helsingborg (SE) 

• WAHLQVIST, Stefan 
S-234 43 Lomma (SE) 

• NILSSON, Sven-Erik 
S-256 54 Helsingborg (SE) 



• LILJA, Jan 

S-253 60 Helsingborg (SE) 

• JANSSON, Lars 

S-262 53 Angelholm (SE) 

• NILSSON, Bertil 
S-237 37 Bjarred (SE) 

(74) Representative: Thylen, Eva Matilda 
AWAPATENT AB, 
Berga Alle 1 

254 52 Helsingborg (SE) 



(56) References cited: 
EP-A- 287 883 



US-A- 3 705 000 



• PATENT ABSTRACTS OF JAPAN, Vol. 14, No. 
160, P-1028; & JP,A,02 017 426 (KIYOUSEKI 
SEIHIN GIJUTSU KENKYUSHO K.K.), 22 January 
1990. 



Note: Within nine months from the publication of the mention of the grant of the European patent, any person may give 
notice to the European Patent Office of opposition to the European patent granted. Notice of opposition shall be filed in 
a written reasoned statement. It shall not be deemed to have been filed until the opposition fee has been paid. (Art. 
99(1) European Patent Convention). 



Printed by Jouve, 75001 PARIS (FR) 



1 



EP 0 821 784 B1 



2 



, Description 

Background of the Invention 

The present invention concerns a capillary micro- 
cuvette. More specifically the invention concerns a dis- 
posable integral capillary microcuvette having improved 
flow for essentially simultaneously sampling a fluid and 
analyzing of the sample. 

A cuvette for sampling a fluid, mixing the sample 
with a reagent and directly making optical analysis of 
the sample mixed with the reagent is previously known 
from EP-A-287 883 and US patent 4,088,448. This cu- 
vette comprises a body member including two planar 
surfaces defining an optical path and placed at a prede- 
termined distance from one another to determine the op- 
tical path length and to define a cavity which includes a 
measuring zone therein, having an inlet for communi- 
cating said cavity with the exterior of the body member. 
The cavity has a predetermined fixed volume, and the 
predetermined distance permits the sample to enter the 
cavity by capillary force. Furthermore, a reagent is coat- 
ed on the cavity surface, which mixes with the sample 
and allows the sample to be measured by optical anal- 
ysis. 

This known cuvette has several advantages when 
compared with the conventionally used devices. It per- 
mits sampling of a liquid, mixing and chemically reacting 
it with a suitable reagent; e.g. for colour development, 
in the same vessel as the one used for the subsequent 
measurement. The cuvette disclosed in US patent 
4,088,448 thus simplifies the sampling procedure, re- 
duces the number of devices needed and in most cases, 
depending on the type of analysis, considerably im- 
proves the accuracy of the analysis by making the ana- 
lyzing procedure independent of the operation of the de- 
vice. 

However, it has been discovered that the microcu- 
vette described in US patent 4,088,488 may develop air 
bubbles that can interfere with the optical analysis. Air 
bubbles generally form in the cavity of the cuvettes be- 
cause of unsatisfactory sample flow in the cuvette cav- 
ity. This is especially detrimental for hemoglobin meas- 
urements because of the strong absorption of the he- 
moglobin. In particular, in a photometric determination, 
the presence of a large air bubble in the light path tra- 
versing the measuring zone will result in an overall 
measured hemoglobin value below the actual level be- 
cause the photometer will read the bubble as a contri- 
bution of extremely low hemoglobin. Quality control is 
routinely carried out to discard those cuvettes which in- 
clude air bubbles, thereby eliminating the risk that air 
bubbles will be present in the measuring zone when the 
cuvettes are used in a clinical procedure. A considerable 
number of cuvettes do not pass the quality control and 
have to be discarded, thereby increasing the overall cost 
of the cuvettes. 



Object of the Invention 

One object of the present invention is to provide an 
improved cuvette which eliminates the risk of failure 
5 caused by the presence of air bubbles in the measuring 
zone. 

Summary of the Invention 

The above objects and others are accomplished by 
providing a disposable, integral capillary microcuvette 
for essentially simultaneous sampling a fluid and ana- 
lyzing the sample. In connection with the present inven- 
tion the term "integral" means that the cuvette is made 
or manufactured in one, integral, piece. The microcu- 
vette comprises a body member and a cavity including 
a measuring zone within the body member. The cavity 
is defined by two opposite, substantially parallel inner 
surfaces of the body member and includes an outer pe- 
ripheral edge comprising a sample inlet and an inner pe- 
ripheral zone having a channel of higher capillary force 
than the measuring zone. The channel extends around 
the entire inner peripheral zone with ends of the channel 
communicating with the exterior of the microcuvette. 

Brief Description of the Drawings 

Fig 1 is a plan view of the microcuvette according 
to one embodiment of the present invention. 

Fig 2 is a cross sectional view of a microcuvette ac- 
cording to the present invention, taken along line ll-ll of 
Fig 1. 

Fig 3 is a perspective view of the microcuvette ac- 
cording to the invention. 

Detailed Description of the Invention 

Fig 1 is a plan view of a microcuvette generally des- 
ignated by reference numeral 1, according to one em- 
bodiment of the present invention. The microcuvette 1 , 
comprises a body member 2, comprised of two substan- 
tially planar sheets of material 11, 12, and includes a 
cavity 3, defined by two inner surfaces 5, 6, of the body 
member 2. A measuring zone 4 is arranged within the 
cavity 3. The distance between the surfaces 5, 6, defin- 
ing the measuring zone 4, is a critical parameter in pro- 
viding the proper optical path length for the desired 
measurement. In a preferred embodiment of measuring 
hemoglobin, the distance should be between 0.05 and 
0.15 mm. The distance between the inner surfaces of 
the rest of the cavity 3 is preferably in the order of 0.3-2 
mm, i.e. clearly longer than the distance between the 
inner surfaces 5, 6 of the measuring zone. An outer pe- 
ripheral edge 7, includes a sample inlet 8, comprised of 
the opening between the two sheets 11,12, making up 
the body member 2. An inner peripheral zone 9, includes 
a channel 1 0, which has a h igher capillary force than the 
measuring zone 4. The channel 10, which can have any 
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shape,' extends along the entire inner peripheral zone 
9, and communicates with the atmosphere at both ends 
of the channel 10. The channel 10, preferably has a 
width between 10 micron and 2 mm. 

When a sample liquid is drawn into the cuvette 
through the inlet 8, the channel 1 0 is filled along its entire 
length due to its high capillary action. After the filling of 
the channel the sample liquid propagates into the rest 
of the cavity 3 in a flow pattern which prevents air bub- 
bles to be captured in the measuring zone 4. 

The provision of the channel having a higher capil- 
lary force than the measuring zone thus improves hy- 
drodynamic flow within the cuvette cavity and prevents 
air bubbles to be trapped in the measuring zone. The 
channel may have any appropriate shape or form as 
long as the capillary force of the channel is higher than 
the capillary force of the measuring zone. This is accom- 
plished by providing a channel having a depth which is 
less than that of the measuring zone. In particular, the 
channel may be defined by an inner wall of the inner 
peripheral zone and by the two opposite, substantially 
planar, surfaces of the body member whereby the dis- 
tance between the planar surfaces of the channel is 
shorter than the distance between the inner surfaces of 
the measuring zone. 

In an alternative embodiment of the present inven- 
tion, the distance between the two opposite substantial- 
ly planar surfaces of the body member continuously in- 
creases in a direction extending away from the inner end 
wall of the inner peripheral zon^. In this case the channel 
is shaped as a wedge, the bottom of which opens to- 
wards the measuring zone. 

The cuvettes according to the present invention 
may be formed from any suitable material which allows 
the formation of the channel and measuring zone to the 
necessary tight tolerance levels. Preferably, the cu- 
vettes according to the present invention are made of 
glass or a polymeric material. 

Cuvettes according to the present invention were 
compared with cuvettes according to US patent 
4,088,488 as follows: 
A reagent of 



40g 


sodium desoxycholate 


18g 


sodium azid and 


20g 


sodium nitrite 



per liter solvent was prepared. 

100 cuvettes according to US patent 4,088,488 
available from HemoCue AB, Sweden, and 100 cu- 
vettes according to the present invention were filled with 
the above reagent, air dried and examined optically for 
uniform drying pattern. The cuvettes were then filled 
with whole blood, EDTA and an anticoagulating agent. 
A hemoglobin measurement was then carried out ac- 
cording to a modified azidmethemoglobin method ac- 
cording to Vanzetti described in J. Lab. Clin. Med. 67, 



1 1 6-26 (1 966) measuring at 570 nm and 880 nm respec- 
tively. The number of cuvettes which exhibited air bub- 
bles was recorded. 



Type of Cuvette 


Number with air bubble 


US 4,088,488 
The invention 


25 
0 



10 As is apparent from the above, the cuvettes accord- 
ing to the present invention are very advantageous in 
eliminating the risks associated with the occurrence of 
air bubbles within the measuring zone. By providing the 
cuvette according to the present invention with a chan- 

75 nel having higher capillary force than that of the meas- 
uring zone, air bubbles were entirely eliminated. This not 
only reduced the costs associated with discarded cu- 
vettes but also greatly reduces the risk of improper read- 
ings which occur because of air bubbles. 

20 The present invention has been described above 
with respect to the measurement of hemoglobin. How- 
ever, the present invention is equally applicable to the 
measurement of other blood chemistry values, such as 
glucose, blood urea nitrogen, albumin, bilirubin, and to- 

25 tal protein, etc. Furthermore, the present invention is ap- 
plicable to numerous other analytical measurements 
and tests outside the blood chemistry field. 

The foregoing has been a description of certain pre- 
ferred embodiments of the present invention, but it is not 

30 intended to limit the invention in any way. Rather, many 
modifications, variations, and changes in details may be 
made within the scope of the present invention. 



35 Claims 

1. An integral capillary microcuvette (1) comprising a 
body member (2) and a cavity (3) including a meas- 
uring zone (4) within the body member (2), the cav- 

40 ity (3) being defined by two opposite, substantially 
parallel inner surfaces (5,6) of the body member, an 
outer peripheral edge (7) including a sample inlet 
(8) and an inner peripheral zone (9) having a chan- 
nel (1 0) of higher capillary force than the measuring 

4$ zone (4), both ends of the channel (10) communi- 
cating with the exterior of the microcuvette (1). 

2. A microcuvette according to claim 1 , wherein said 
channel (10) is defined by an inner end wall of said 

so inner peripheral zone (9) and two substantially pla- 
nar surfaces of said body member. 

3. A microcuvette (1) according to claim 2, wherein 
said two substantially planar surfaces are parallel 

55 and the distance therebetween is less than the dis- 
tance between the inner surfaces (5,6) defining said 
measuring zone (4). 
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, 4. A microcuvette (1) according to claim 2, wherein the 
distance between the two substantially planar sur- 
faces of said body member (2) increases in a direc- 
tion extending away from said inner end wall of said 
inner peripheral zone (9). 

5. A microcuvette (1) according to claim 1, wherein 
said cavity (3) has predetermined volume. 

6. A microcuvette (1) according to claim 1, wherein 
said cavity (3) includes a dry reagent in a predeter- 
mined amount. 

7. A microcuvette (1) according to claim 1 , for use in 
the determination of hemoglobin in undiluted whole 
blood, wherein said measuring zone has depth that 
does not exceed 0. 1 5 mm. 

8. A microcuvette ( 1 ) according to claim 7, wherein he- 
moglobin is determined by the azidmethemoglobin 
method. 



Patentanspruche 

1. Einstuckige kapillare Mikrokuvette (1), die einen 
Grundkorper (2) und eine Ausnehmung (3) mit ei- 
nem Messbereich (4) in dem Grundkorper (2) auf- 
weist, wobei die Ausnehmung (3) definiert ist durch 
zwei einandergegenuberliegende, im wesentlichen 
parallele innere Obereflachen (5, 6) des Grundkor- 
pers, einen ausseren Umfangsrand (7) mit einem 
Probeneinlass (8) und einen inneren Umfangsbe- 
reich (9) mit einem Kanal (10) von hoherer Kapillar- 
kraft als der Messbereich (4), wobei beide Enden 
des Kanals (10) mit der Umgebung der Mikrokuvet- 
te (1) in Verbindung stehen. 

2. Mikrokuvette nach Anspruch 1 , wobei dieser Kanal 
(10) durch eine innere Endwand dieses inneren 
Umfangsbereichs (9) und zwei im wesentlichen 
ebene Oberflachen dieses Grundkorpers definiert 
ist. 

3. Mikrokuvette (1) nach Anspruch 2, wobei diese 
zwei im wesentlichen ebenen Oberflachen parallel 
sind und der Abstand zwischen ihnen geringer ist 
als der Abstand zwischen den inneren Oberflachen 
(5, 6), die diesen Messbereich (4) definieren. 

4. Mikrokuvette (1) nach Anspruch 2, wobei sich der 
Abstand zwischen den beiden im wesentlichen ebe- 
nen Oberflachen dieses Grundkorpers (2) in einer 
Richtung weg von dieser inneren Endwand dieses 
inneren Umfangsbereichs (9) vergrossert. 

5. Mikrokuvette (1) nach Anspruch 1, wobei diese 
Ausnehmung (3) ein vorgegebenes Volumen auf- 



weist. 

6. Mikrokuvette (1) nach Anspruch 1, wobei diese 
Ausnehmung (3) ein trockenes Reagenz in vorge- 

s gebener Menge enthalt. 

7. Mikrokuvette (1 ) nach Anspruch 1 , zur Verwendung 
bei der Bestimmung des Hamoglobingehalts von 
unverdunntem Vollblut, wobei dieser Messbereich, 

10 eine Tief e aufweist, die 0, 1 5 mm nicht ubersteigt. 

8. Mikrokuvette (1) nach Anspruch 7, wobei der Ha- 
moglobingehalt nach dem Azidmethamoglobin- 
Verfahren bestimmt wird. 

75 

Revendications 

1. Microcuvette capillaire en une pidce (1) compre- 
20 nant un 6l6ment formant corps (2) et une cavite (3) 

incluant une zone de mesure (4) k I'interieur de la- 
ment formant corps (2), la cavite (3) 6tant d6finie 
par deux surfaces interieures opposees sensible- 
ment parallfcles (5, 6) de I'6l6ment formant corps, 

25 un bord p6riph6rique exterieur (7) incluant une en- 
tree d'echantillon (8) et une zone peripherique inte- 
rieure (9) comportant un canal (10) de force capil- 
laire superieure k la zone de mesure (4), les deux 
extr^mites du canal (10) communiquant avec I'ex- 

30 terieur de la microcuvette (1). 

2. Microcuvette selon la revendication 1 , dans laquelle 
ledit canal (10) est dSfini par une paroi d'exttemite 
interieure de ladite zone p§riph6rique interieure 

35 (1 9) et par deux surfaces sensiblement planes dudit 
6l6ment formant corps. 

3. Microcuvette (1) selon la revendication 2, dans la- 
quelle lesdites deux surfaces sensiblement planes 

40 sont parallels et la distance entre elles est interieu- 
re k la distance entre les surfaces interieures (5, 6) 
dSfinissant ladite zone de mesure (4). 

4. Microcuvette (1) selon la revendication 2, dans la- 
45 quelle la distance entre les deux surfaces sensible- 
ment planes dudit 6l6ment formant corps (2) aug- 
mente dans le sens s'eloignant de ladite paroi d'ex- 
trSmite interieure de ladite zone p6riph6rique inte- 
rieure (9). 

so 

5. Microcuvette (1) selon la revendication 1, dans la- 
quelle ladite cavite (3) a un volume pr6d6termin6. 

6. Microcuvette (1) selon la revendication 1, dans la- 
ss quelle ladite cavite (3) comprend un rSactif sec en 

une quantity pr6d6termin£e. 

7. Microcuvette (1) selon la revendication 1, k utiliser 
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dans la determination de I'hSmoglobine dans du 
sang complet non dilud, dans laquelle ladtte zone 
de mesure a une profoncieur qui ne dSpasse pas 
0,15 mm. 

Microcuvette (1) selon la revendication 7, dans la- 
quelle l'h6moglobine est d§termin6e par le proc6d6 
d'acide-m6th6moglobine. 
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